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Abstract 
Fractures are one major cause from disability and death in the older population and their costs to healthcare services exceed those
of many other major chronic diseases. Mathematical model should be developed. It is very important to increase the precision 
and accuracy of estimation of bone strength. Improving the prediction of the strength is good but not the only concern but the 
global bone state and its adequate functionality in regards to the fracture. Equipment and programs should be designed to 
communicate information from bones. And meanwhile Osteoporosis Education Programme will educate the public. 
© 2010 Elsevier Ltd. 
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1. Introduction 
Osteoporotic fractures are a major cause of suffering, disability and death in the older population and their costs 
to healthcare services exceed those of many other major chronic diseases. Furthermore, because of the increasing 
number of elderly people in the population, the number of fractures due to osteoporosis is set to increase two- to 
three-fold over the next few decades. This imminent increase in the number of people affected poses a major 
challenge to healthcare systems throughout the world.  
Conditions that would affect the risk of fracture would be: the strength of the bone, the weight and height of the 
person, the frequency of falls, the nature of the falls (on the side, forwards or whatever) the state of neuromuscular 
coordination, whether they drink lots of alcohol, the thickness of the muscle, the amount of fat and clothing in the 
relevant area, and so on. We are thinking of women fifty to sixty years old to be prevented. 
About one-half of women with incident fractures have BMD above the WHO diagnostic threshold of 
osteoporosis. BMD is measured by DXA. So, it is not worth to.Low BMD, increased markers of bone turnover, and 
prior fracture could be used to identify, in osteopenic women, those at high risk of fracture. In postmenopausal 
women with osteopenia, low BMD, increased bone turnover markers (BTM), and prior fracture are associated with 
an increased risk of fracture in the subsequent 10 years. Their assessment may play an important role in identifying 
women at high risk of fracture who could not be adequately detected by BMD measurement alone and who may 
benefit from a therapeutic intervention. Bone strength is in relation to fracture risk but is not the only cause of bone 
fracture.
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Physicians rely heavily on BMD T-score to decide on osteoporosis treatment initiation. Although guidelines 
suggest using clinical risk factors to guide decision making, we did not see evidence of this because sodium fluoride 
increase BMD but not decrease fractures and low BMD does not mean decrease of fractures. More explicit methods 
of reporting fracture risk may help physicians select patients who are likely to derive the largest benefit from 
osteoporosis treatment.  
2. Methodology 
The study was conducted in base of worldwide review that is performed on the issue and our personal experience.  
3. Findings, Results Analysis and Discussion 
3.1. Measuring bone mineral density 
Despite significant advances in science and medicine, the reality today is that:  
Twelve to twenty percent of people die in one year following a hip fracture. 
80% of those who are at high risk of osteoporosis, and have suffered at least one fracture, they have not been 
identified nor treated for the disease it is estimated. 
A lot of national governments do not treat osteoporosis as a major health priority and fail to provide adequate 
resources for its detection and treatment. A lot of health insurance programmes (private and public) will not cover 
diagnosis and treatment prior to the first fracture even when it is cost effective to do so. 
Currently there is no accurate measure of overall bone strength. Several methods are available to measure bone 
mineral density (BMD), but currently the most widely used technique is DXA. It allows clinically relevant 
measurement of BMD at central and skeletal appendicle sites, but DXA has a limited ability to assess bone 
geometry and cannot distinguish between the cortical and trabecular bone compartments. In general, the lower the 
bone density, the higher the risk of bone fractures. But sometimes it is not true. For numbers you can see 
bibliography. 
As DXA calculates BMD using area (aBMD: areal Bone Mineral Density), it is not an accurate measurement of 
true bone mineral density, which is mass divided by a volume. In order to distinguish DXA BMD from volumetric 
bone-mineral density, researchers sometimes refer to DXA BMD as aBMD.  
CT examinations are increasingly used for clinical diagnostic and research purposes, as they provide in vivo 
anatomic information similar to that provided by gross anatomy. Serial CT scans can provide longitudinal 
measurements indicative of disease progression or regression. However, the X-ray radiation associated with CT has 
been associated with a small but significant increased risk of malignancy, which may be fatal. And there is the 
problem for using CT as a toot for serial CT scans can provide longitudinal measurements indicative of disease 
progression or regression and this is the issue of osteoporosis because there is not another better follow-up that 
imaging. And the second big problem in regard to is what happen on the forearm is not what happen on the spine or 
on hip concerning  osteoporosis. 
Further methods are: Radiological assessment for vertebral fractures. Quantitative methods such as morphometry 
or magnetic resonance imaging (MRI) have been developed over the past years and can be used to assess more 
precisely the features of vertebral fractures. Magnetic resonance imaging is a new method of measuring bone 
density. 
3.2. Groundwork of the densitometry
It is possible to use a scaling system for pixels which has a one to one correspondence to the concentration of 
what you are studying. Sample concentrations can be determined using optical, electronic, and most importantly for 
our purposes, a computer based imaging technique. Densitometric science was described originally by Bouguer and 
Lambert who described loss of radiation (or light) in passing through a medium. Later, Beer found that the radiation 
loss in a media was a function of the substance's molarity or concentration. According to Beer's law, concentration is 
proportional to optical density (OD). The logarithmic optical density scale, and net integral of density values for an 
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object in an image is the proper measure for use in quantitation. By Beer's law, the density of a point is the log ratio 
of incident light upon it and transmitted light through it.  
3.3. This is the setting of densitometry 
We are facing a big concern: Osteoporosis is a major public health threat. How can we treat it should we have not 
the adequate diagnosis tool?. By reason of the two-dimensional nature of DXA, assumptions must be made 
regarding the tri-dimensional nature of the bones involving a great deal to cope with. Therefore it is deduced, that 
this method seems to be very sensitive to error, and it is necessary to know how to deal with these errors, especially 
with the systematic errors introduced by using a parameterized model. Even though a high concordance between the 
densitometers was observed on a single measurement occasion, a significant discordance in longitudinal changes in 
BMD was observed.  
BMD is only mineral bone density, risk factors for osteoporosis are only risk factors and mixing of both 
parameters does not make quite more sense. A new diagnosis approach is needed. A new ȆĮȡȐįİȚȖȝĮ for studying 
bones is proposed.  
Assumptions must be made regarding the tridimensional nature of the bones, dealing with an inference problem 
from a set of measurements. It is needed to make inference about certain parameters which help to make predictions 
of a certain fracture risk. The main limitation for a proper inference is that only 2d information is got from detectors, 
and therefore all 3d information is lost, as it is integrated out due to the nature of detector. It is necessary to be very 
carefull when using models for data inference, because we obviously will never know the underlying truth contained 
in the data.  
Therefore it is deduced, that this method seems to be very sensitive to error, and  
it is necessary to know how to deal with these errors, especially with the systematic errors introduced by using a 
parameterized model. 
But if the reliability is not within the desired range, then of course the only way to tackle this problem is to 
introduce more complexity to the model to also pick up effects coming from the anisotropies. Which would also 
means more data might be needed. Treating anisotropies in data inference is in general a very hard business, and a 
lot of work is going on at the moment to tackle this problems. 
4. Conclusions 
4.1. Suggesting a new track to make a diagnosis on osteoporosis 
So, a mathematical, physical and physiological 5-dimensional model should be developed and validated in order 
to gauge bone properties including geometry(2-dimensional DXA ), space, time, motion and stress with some 
portable-computer-devices that uses the body space of the user like an interface with equipment or programs 
designed to communicate information from one system of computing devices or programs to another, in base of 
mouse models that are widely used in genomic studies for quantitative trait loci (QTL) analyses. In the field of 
skeletal micro-structure, ȝCT has proven to be an invaluable imaging tool for the characterization of structural bone 
traits and the use of high resolution peripheral quantitative computed tomography (HR-pQCT), in vivo 
nanotomography and nanofractography much as fractography used for studying fracture mechanics predicting 
failure of a structure containing a crack. Information can be stored and subsequently accessed by moving the device 
to different bone locations around one’s body. All data stored would be computed and comparing them with 
standard ones. This model will turn less flawed and less misleading indicator of bone mineral and bone strength 
status. The more bone values we achieve, the less assumptions must be made regarding to the symmetry and 
asymmetry of bone system and the less assumptions must be made regarding to the bone strength.  
So, motion capture, motion tracking, or mocap is a technique of digitally recording  movements for 
entertainment, sports, and medical applications, in a similar way to this idea. Motion tracking or motion capture(11) 
started as a photogrametric analysis tool in biomechanics research in the 1970s and 1980s, and expanded into 
education, training, sports and recently computer animation as the technology matured. A performer wears markers 
near each joint to identify the motion by the positions or angles between the markers. Acoustic, inertial, LED,  
magnetic or reflective markers, or combinations of any of these, are tracked, optimally at least two times the rate of 
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the desired motion, to submillimeter positions. The motion capture computer software records  and provides  an 
accurate digital representation of the motion.  
Mechanical motion capture systems directly track body joint angles and are often referred to like exo-skeleton 
motion capture systems, due to the way the sensors are attached to the body. 
In the same way a mathematical model was developed to study the physiological mechanism of internal 
remodelling of a specimen of long bone, by paying due attention to the non-isotropy of bone tissues and the non-
uniformity of the cross-section of the long bone specimen. The analytical expressions derived are computed 
numerically by considering a specific numerical illustration. The computational results clearly indicate that both the 
non-isotropy of the bone medium and the non-uniformity in the geometrical configuration of the long bone 
specimen have considerable potential to significantly affect the remodelling mechanics quantitatively as well as 
qualitatively. 
Therefore as more above it is said, principles of engineering, mathematics, robotics and physical sciences should 
be used for studies of bone disease in vivo and here new university research methods must stay for new times 
because the bone is a live structure and we need know the morphology and its physiology in regards to fracture. 
So, a mathematical model, that at present we have not, should be developed to study the physiological 
mechanism of internal remodelling of the bone and its morphology, by paying due attention to the non-isotropy of 
osseous tissues and the non-uniformity of the cross-section of the bone, and equipment and programs designed to 
communicate information from one system of computing devices or programs to another should be designed too. 
And meanwhile one Osteoporosis Education Programme will educate the public about osteoporosis, its risk 
factors and preventive measures. It aims to educate the public on. 
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